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Simulation methods
The EAM potential parameterized by Mendelev [1] is used to describe the interatomic interactions of iron atoms. Three different diameter iron sphere were modeled: 15 nm, 30 nm and 60 nm. All nanoparticles are first relaxed by molecular dynamics simulations and then compressed between two planar indenters. One of the indenters moves toward the particle with a constant velocity and the strain rate is ~10 8 s
, while the other indenter is fixed. The interaction between the indenters and the iron atoms is described by a repulsive potential. The iron nanoparticles were loaded in two close crystal directions [100] and [511], which are selected based on observed experimental observations. We examined the deformation process of the nanoparticles at both room temperature (300K) and low temperature (25K). During compression, both isothermal (using a Nose-Hoover thermostat)
and adiabatic conditions were used to examine the temperature rise and its effect on the corresponding deformation processes. 
Figure S1
Figure S1. Schematic drawing of the set-up for the in-situ compression test of individual iron nanoparticles. The nanoparticles were dispersed on a wedged Si substrate for compression testing in the TEM. In order to observe the microstructure evolution of the nanoparticle under the electron beam and ensure the diamond tip accessed easily, the wedged Si substrate was fixed on the Cu mount in the TEM holder normal to the electron beam. Then, the flat diamond tip was brought into contact with the iron nanoparticle while it was being observed. The diamond tip was coarsely positioned using manual screws, and then finely positioned in the x, y and z directions using a piezoceramics actuator. The iron nanoparticle was compressed between the flat diamond tip and the Si substrate and the deformation behavior was simultaneously observed in the TEM using a real-time recording system. The displacement control mode was used, and the rate was 5 nm/s. 
